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Thermoelectricity and Energy Conversion
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Thermoelectric Figure of Merit
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DIMENSIONLESS FIGURE OF MERIT ZT
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Origins of Thermoelectricity
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Effect of Nanostructuring on S?%c
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Venkatasubramanian et al. Nature 413, 597 (2001)
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Alloy limit of thermal conductivity iIn
crystalline materials!

.

k Alloy Limit

k [W/m-K]

Arun Majumdar, UC Berkeley



Si/Sig g5G€g g5

Si/SiGe superlattice
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ErAs Nanostructures Embedded in InGaAs
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Below Alloy Limit!
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Hypothesis k=TT
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SEM Picture of Thin Film Coolers
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LABDIRATORIES )\

n-Si/SiGeC Superlattice Micro Cooler
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LABORATORIES o

Micro Refrigerator Integrated with
Thin-Film Heater

u- 10pm
-

SiGeC Thin Film Cooler (sample 91) 3|
40x40 um®, T =70C
——

ambient
I I — =5

I'I
B
3
I L
1
0 : B a
; : 4 45
4 1
E o
3
Hﬁ
50

Cooling (°C)

o
T

ot
th
1

_1'..IE...i...IE.. 1
0 200 400 600 800 1000 i

Heat Load (W/cm?) )

G. Zeng, X. Fan, C. LaBounty, J.E. Bowers, E.Croke, J. Christofferson, ,

D. Vashaee, A. Shakouri, “Direct Measurement of Cooling Power Coromome e s
Density for Thin Film Suplerlattice Micro Coolers,” submitted to APL

2002.

Arun Majumdar, UC Berkeley



InP-based Micro Refrigerator & Micro Heater
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Nanowire Array Composites and Devices
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